30     THE INTERNAL COMBUSTION ENGINE  [chap. h
It has been drawn to show the loss of keat to the walls and
piston during the beginning of expansion, and the subsequent
flow of heat in the reverse direction during the latter part of
the stroke,* this effect dying away again at the very end of
the stroke, possibly on account of the slow motion of the
piston at that point, which would allow the walls a greater
amount of time in which to part with their heat.
Before dealing with the efficiencies of the various cycles
of working it is necessary to say something about the work-
ing medium. The gaseous mixture that enters a gas engine
(for oil or petrol engines the same considerations apply) is
usually j°q air and the rest gas, and even when the proportion
of air is not quite so high as this, by far the greater part of the
mixture is simply air. Air is in fact the working substance,
and gases, oils and petrols are used merely to raise its tempera-
ture to the point required to carry out the predetermined
cycle of operations. So that although the thermal constants
are given not only for air but also for other gases, etc ., it must
be remembered that air is the most important factor, and that
inasmuch as air is |- nitrogen, it is the latter gas which is most
concerned, however passively, in the working of internal
combustion engines. The following table shows the composi-
tion of the fuel gases chiefly in use, and their approximate
calorific values.


Town Gas 
Producer Gas 
Blast Furnace
Gas. 
Coke-Oven
Gas 
CO      .    .    .    . 
per cent.
7 
per cent.
20 
per cent.
25 
per cent.
8 
COo     .... 
2 
9 
6 
2 
H        .... 
46 
21 
2 
53 
N         .... 
3 
48 
66 
5 
Hydrocarbons 
42 
2 
1 
32 
B.Th.TJ. per cub. 




ft. about 
600 
150 
90 
540 
88. Ideal Standard Cycles.—Every one who is acquainted
* Tt would have been mor-e accurate to have shown a continuous
loss of heat by the gas—see par. 59.

